Income poverty in Australia: evidence from the HILDA survey This paper analyses relative income poverty in Australia of individuals aged 15 or more, based on the HILDA Survey data. Australia has above-average poverty rates among OECD countries, but poverty has decreased in the last 15 years. Certain groups are more at risk than others. People living alone and lone parents are at higher risk of poverty. Old people in Australia have a more than 30% chance of living in poverty, which is one of the highest in the OECD. Among those of working age, being employed significantly reduces the risk, while those out of the labour force and the unemployed are at much higher risk of poverty. Nevertheless, there is poverty also among people that work, typically casual workers and part-time workers. People with low education are also at risk. Those living alone and oneparent households face quite a high risk of poverty, even if they are employed. Indigenous Australians are almost twice as likely to be poor than the rest of Australians and they appear significantly poorer than the rest even after controlling for education, age, industry, skill and geographical remoteness, suggesting a range of socio-economic issues, including poor health and discrimination.
Australia is a successful developed economy with high living standards. It has had an impressive track record of economic growth in recent decades, and, the 2008-9 global financial crisis affected it less adversely than most other OECD economies. Yet, not everyone has shared equally in this success. Quite a significant share of people live in poverty. This is detrimental from a social perspective and can have negative consequences for social cohesion. Furthermore, it detracts from the economy's productive potential and economic growth (OECD, 2015) .
2.
In this paper, and in line with income-poverty statistics commonly used in OECD work (OECD, 2008) , we focus on relative poverty -specifically individuals who live in households whose income is less than half (or less than 60%) of median income. The analysis is based on data from the HILDA Survey.
3.
The paper is structured as follows. We first explain methodology and then look at how Australia compares to other countries in terms of poverty and how poverty has evolved over time. The following section compares income sources of poor households to all households. Next, we analyse the risk of poverty across characteristics such as gender, age, household type, labour force status, country of birth, indigenous status and regions. Finally, we present results from a multivariate probit regression, where we control for all these characteristics simultaneously.
Notes on methodology

4.
HILDA Survey is a household-based panel study that collects information about economic and personal well-being, labour market dynamics and family life across Australia. It has been conducted annually since 2001 (see Box 1). The data can be used to compute directly the measures of income poverty across characteristics at the individual and household level.
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5.
As commonly done in related OECD work (for example, OECD, 2008), we focus on relative poverty. It captures the notion that preferences and norms in society on what is an acceptable standard of living -and the costs associated with it -change over time as incomes rise. Given that Australia has recorded an impressive growth in real incomes over the recent decades, absolute poverty has surely been greatly reduced, however the relative poverty threshold will have increased significantly.
6.
We focus on poverty measures based on equivalised household disposable income. For the issues at hand, the household perspective is the most appropriate as this is the key economic and social unit where resources are pooled and where decisions are made. Following the methodology in the OECD Income Distribution Database (OECD, 2016) we keep the individual as a unit of observation, but we assign each individual an income that is equal to the total household income divided by the square root of the number of individuals (of all ages) in the household.
7.
The poverty rate is calculated as the share of people who live below the poverty line, where poverty line is defined as 50% or 60% of the median equivalised household disposable income, all based on the HILDA data. It is important to mention that our approach -which is the same as in the OECD Income Distribution Database -uses disposable income as a base for computing poverty lines, without correction for housing costs. This can introduce bias if there are groups that are more likely to own their homes outright, such as the elderly, as they face lower housing costs. For these groups a given level of income allows a higher standard of living compared to others and therefore poverty rates can exaggerate their true economic disadvantage. ACOSS (2016) reports poverty rates before and after taking housing cost into account. Their conclusions from comparing risk of poverty across different groups are nevertheless similar to ours.
Box 1. HILDA Survey
The Household, Income and Labour Dynamics in Australia (HILDA) Survey is a household-based panel study, that started in 2001 and collects data on about 17 000 Australians each year. The data cover many aspects of life, including household and family relationships, child care, income and employment, education, expenditure, health and wellbeing, and other life events. At less frequent intervals the survey collects additional information on various topics, as for example on household wealth, which has been conducted every four years since the second wave in 2002.
As this is a panel data set, participants are surveyed every year and population weights are provided so that statistics computed from the data can represent estimates for the Australian population. For wave 1 of the survey, households were selected such that representativeness of the reference population was ensured. Children born or adopted in these households also become members of the sample. All members of the selected households count as members of the sample, although individual interviews are only conducted with those aged 15 years and over.
Shifts in population composition (for instance due to immigration) and sample attrition (e.g. participants dropping out due to refusal to participate or problems in locating them) make a sample less representative of the whole population over time. To correct for immigration, in wave 11, a general sample top-up was conducted which allowed immigrants who had arrived between 2001 and 2011 to enter the HILDA Survey sample. To correct for attrition, sample weights are changed each year to adjust for differences between the characteristics of the panel sample and the characteristics of the Australian population. Relative poverty in Australia is above average in OECD comparisons but has declined over time
8.
The share of people who live in relative income poverty is higher in Australia than on average in OECD countries, according to the OECD Income distribution and Poverty Database (Figure 1 ). About 13% percent of people are in poverty based on the 50% poverty threshold, and 20% based on the 60% threshold. In both cases the poverty rates are above the OECD average. Other evidence points in the same direction. Andrews and Thomas (2015) compute poverty and inequality measures for Australia to make them comparable with European statistics, and report that for the 2001-2013 period, Australia had higher poverty rates than the majority of comparison countries. 
9.
The OECD's In It Together, Why Less Inequality Benefits All (OECD, 2015) computes the extent to which redistribution through taxes and benefits reduces poverty. The results are shown in Figure 2 . For jobless households who have comparatively high risk of poverty in Australia, the tax and benefit system contributes relatively little to reducing their poverty (panel B). For non-standard worker households (temporary workers, part-time workers and self-employed) on the other hand, that are at relatively low risk of poverty in Australia (not shown), the tax and benefit system is quite effective in reducing their poverty further (panel A 
10.
The poverty rate in Australia has decreased over the last 15 years, according to the HILDA data (Figure 3 ). For comparison, we show rates both based on personal income and on (equivalised) household income, and, as expected, poverty based on the household income is significantly lower. Poverty in Australia has been on a declining trend. The share of people living in households with income below 50% of the median household equivalent income went from 15.3% in 2001 to 12.2% in 2016 ( Figure 3 , panel A). The OECD Income distribution and Poverty database, on the other hand, gives a mixed message (Figure 4) . The 60% poverty line shows roughly constant poverty rates, while 50% line shows first a rising trend and then a falling trend. The series however contains a methodological break in 2012 with the introduction of an updated measure of income, and is hence not fully comparable over time. 
Main sources of income for poor households
11.
Households that live in poverty differ in their sources of income from the rest of the population, in particular, deriving a much smaller share of income from wages and salaries, and with greater reliance on income support payments and, among pensioners, state pensions. 
12.
We compare the structure of total gross household income of poor households to that of all households, for two groups, working age (20 to 64 years) and the elderly (over 64 years). From Figure 5 we can observe that working age individuals primarily rely on wages and salaries as their main source of income (76% of income on average over the last three years, financial year (FY) 2013/14 to FY 2015/16), followed by business income (unincorporated business income) and investment income (interests, rents and dividends and royalties). These three sources together represent close to 90% of total income.
13.
Poor households have quite a different structure of their income. For households below the 50% poverty line, wages and salaries only represented 28% of total income (on average 2013/14-2015/16). This is followed by various government transfers: government pensions (27%) and government non-income support (16%) (family payments, government bonus payment and other non-income support), and allowances (15%). A major difference between households below 50% poverty line and those below the 60% poverty line is that those below the 60% line receive a larger share of wage and salary income (39%), suggesting a substantial increase in labour market attachment between the 50 and 60% thresholds.
14.
An interesting feature from the background data used to construct Figure 5 is the evolution of income around the global financial crisis, from FY 2006/7 to 2008/9. While for all working age households, the average real wage and salary income rose in dollar value by about 8%, for households below the poverty line it recorded a significant drop (14% drop for those below the 50% poverty line). This underscores that the labour market attachment of poor households is often marginal, and the group as a whole experienced greater job losses and working-hours reductions compared with non-poor households. This said, there was an offsetting increase in government non-income support during the crisis. While wage and salary income of poor households dropped in dollar value, their total real income was preserved, thanks to the government intervention.
15.
Consider now people of age 65 and above, Figure 6 . For all elderly households in Australia on average, household income comprises mostly of government pensions (27% on average over the three years between FY 2013/14 and 2015/16), wages and salaries (25%), followed by private pensions (18%) and investment income (17%). Poor households, on the other hand, are much more reliant on government pensions. Over FY 2013/14-2015/16 period they represented 85% of the total household income for elderly households below the 50% poverty line. The second major source of income is investment income, 6% of total gross income. Again, as for the working age group, we can see increasing government support in FY 2008/9. Poverty across gender, age and household type 16 . Women are at a higher risk of living in poverty compared to men (Figure 7 ), although the risk of poverty has been reduced for both groups over the last 15 years and more rapidly for women. In FY 2015/16, 20% of women lived below the 60% poverty line, and 13% below the 50% line. For men, the shares were 17% and 11%, respectively.
17.
Consider now the risk of poverty by age, shown in Figure 8 . It is striking that the age group with by far the highest risk of poverty are the elderly. Prior to 2010 around 40% of individuals of age 65 and above were living in a household with disposable income below 50% of the median. This has since been reduced to 30%, but it nevertheless remains a high figure. For the 60% poverty line, more than half of the elderly lived in poverty until 18. Very high poverty and social exclusion of the elderly are also reported for Australia in ACOSS (2014 and 2016) and Azpitarte and Bowman (2015) . It is noteworthy that ACOSS (2016 and 2014) report similar overall poverty rates as in our data, however, variation across age according to their analysis is somewhat different, driven by the fact that they take into account housing costs. While for older people they still report the highest rate of poverty (except compared to the poverty rate of children below the age 15, which are excluded from our analysis), the difference with the rest of the population is less pronounced. As many older people own their houses and have repaid their mortgages, this provides significant protection against poverty (ACOSS, 2016) . Moreover, many pensioners decide to take a significant amount of their pensions (superannuation) as a lump sum at the onset of their retirement, which thereafter does not count as current income and cannot be factored into HILDA measures of income poverty.
19.
Most groups saw a decline in poverty over the 15 year period (Figure 8 ). The biggest declines have been experienced by older people (55-64, and 65 and above), albeit from a high base. According to ACOSS (2016) the decline in relative poverty of the elderly can be attributed to the 2009 increase of pensions to single people, linkage of pensions to both inflation and wage increases (unlike other government income support payments that are generally only linked to inflation), and that an increasing number of people retire with some superannuation. Another group that saw a significant decline in poverty rates were young adults -15-19 years old. 
20.
The two young cohorts, 20-24 and 25-34 year-olds on the other hand saw, at most, only very small drops in poverty rates, although admittedly they started off with below average rates of poverty. Nevertheless, such dynamics may capture part of what Daley and Wood (2014) call the divergence in the wealth of generations in Australia. They argue that older households have captured most of the recent growth in wealth due to higher growth in their incomes, the boom in house prices, and the fact that public spending is directed more towards the needs of the older households. Young Australians, they argue, may face lower standards of living than their parents at a similar age. This can in turn impact the differing speed of poverty reduction across age groups (Figure 8 ).
21.
Next consider poverty across different household types, shown in Figure 10 . Lone person households are most likely -close to 40% chance -to live in poverty. This is partly explained by the fact that many are elderly. When focusing on the working age group (20-64), shown in Figure 11 , the poverty risk for lone person households is still high, but reduced in comparison to Figure 10 . Another household type at high risk of poverty are lone parents. ACOSS (2016) note that high poverty among lone parent households is a driver of high and growing poverty among children in Australia. They report that children in lone families are more than three times more likely to be living in poverty than their counterparts in families headed by couples. Exploring child poverty is not possible with the HILDA dataset, as full information and sample weights are only provided for individuals of age 15 and above.
22.
Among all age groups (Figure 10 ), couples without children have quite high poverty rates, but this is again most likely explained by many of them being retirees. In the working age population (Figure 11 ), couples without and with children have the lowest poverty rates. One should nevertheless remember that people that live as couples with children are the biggest group among working age households, thereby, despite facing the lowest risk of poverty, they in fact represent the largest number of poor people. Finally, note that the "other households" group, which comprises of multifamily and other related We now turn to relative poverty across labour force status. As can be seen from Figure 12 , full-time employed individuals have the lowest poverty rates. People employed part-time are about three times as likely to live in poverty as compared to the full-time employed. The unemployed have even higher rates of poverty, about 15% in FY 2015-16, although the rate is quite volatile over time. The highest poverty however is experienced by those not in the labour force, especially the elderly, as we already discussed above. The group "not in labour force of working age" includes students, parents not working, those who otherwise cannot or are unwilling to work. For all groups we can observe a trend reduction in poverty rates over the 15-year period, except for the part-time employed group. 
24.
While concern often focuses on groups that exhibit highest incidence of poverty such as the unemployed or those out of the labour force, we should not overlook those who work, even full-time, but still end up being poor. Moreover, it is important to keep in mind that employed individuals represent the biggest group, therefore there is actually a higher number of poor among the full-time employed, compared to the poor employed part-time or the unemployed. 
25.
In order to understand who the "working poor" are, we look at the risk of poverty across various personal and household characteristics of employed persons (full-time and part-time) (Figure 13 ). To avoid repetition, we show only poverty below the 60% poverty line. From Figure 13 we can see that part-time workers and casual employed are at much higher risk of being poor than other employed, as reported already above. Between employed men and women there is no clear difference in the incidence of poverty. Young workers are more likely to be poor, in part because they tend to be employed part-time in greater numbers. As Borland (2016) observes, young workers have experienced the largest increase in part-time employment since late 1970s, explained by an increasing proportion of them being in full-time education. Finally, the employed living in lone-person households are most at risk of poverty, followed by lone parents.
Poverty across education and skill
26.
The risk of poverty falls as education attainment rises, for the group of age 20-64 ( Figure 14) . In particular, individuals with less than secondary education are at much higher risk of poverty than others. A similar pattern is apparent across skill groups (Figure 15 ). The measure of skill is obtained from the broad occupation variable from the HILDA data, whereby occupations are grouped into high-skill, medium skill, and low skill categories based on average salaries within each occupation. It is only available for employed individuals. As apparent from Figure 15 , low-skill individuals have 2-3 times greater probability of living in poverty, than do high-skill individuals. (2013) and Goos et al. (2014) . Highskill occupations include jobs classified under the ISCO-88 major groups 1, 2, and 3. That is, legislators, senior officials, and managers (group 1), professionals (group 2), and technicians and associate professionals (group 3). Middle-skill occupations include jobs classified under the ISCO-88 major groups 4, 7, and 8. That is, clerks (group 4), craft and related trades workers (group 7), and plant and machine operators and assemblers (group 8). Low-skill occupations include jobs classified under the ISCO-88 major groups 5 and 9. That is, service workers and shop and market sales workers (group 5), and elementary occupations (group 9). Source: OECD calculations based on HILDA database.
Poverty across regions and ethnic background
27. The highest incidence of poverty is faced by households in Tasmania and South Australia, while the lowest risk is observed in Australian Capital Territory and Northern Territory (Figure 16 ). Although New South Wales, Victoria and Queensland do not have high rates of poverty, due to their size most poor people live in these three states. Hence, one cannot argue that poverty is a problem of specific regions, at least not at the level of states and territories.
28.
With respect to remoteness (Figure 17 ), "Outer Regional" Australia shows the highest rate of poverty, followed by "Inner Regional Australia" and "Remote Australia". Major cities show the lowest poverty rates, but as Australia is a highly urbanised country with most people living in big cities, a higher number of poor people actually live in major cities compared to all other three areas combined.
29.
People born in Australia have the lowest probability of living in poverty ( Figure  18 ), followed by immigrants with English speaking background and then the rest. The gap has been closing, in particular over the last couple of years. Indigenous Australians, on the other hand, are almost twice as likely to be poor than the rest of Australians (Figure 19) , and recently the gap appears to be widening. Due to limited sample size the poverty rate of indigenous people is quite erratic, therefore the data need to be interpreted with caution. 
Probability of living in poverty -results from a multivariate probit
30. Finally, we compute the risk of poverty across various individual and household characteristics using a multivariate probit. The difference with the previous analysis is that in the regression we control for various personal and household characteristics simultaneously, whereby the resulting effect of each characteristic is evaluated in ceteris paribus terms (i.e. while holding other characteristics constant). The dependent variable is a categorical variable equal to one if a person is poor and zero otherwise. As above, individuals are classified as poor if they live in households that earn below 50% (or 60%) of the median equivalised household income in a given year. We run four different specifications, one for all persons in the sample of age 15 and above, and then also for all employed people, where we restrict the sample to age group 15-64. Both models are run for the 50% and 60% poverty line.
31.
The results are presented in Table 1 (marginal effects on probability of living in poverty) and also in Figures 20 and 21 (marginal predicted probabilities) . The coefficients estimated by probit show the significance and direction of the effect of each variable on the outcome probability, but they do not directly quantify marginal effects. The latter need to be computed from the coefficients, but they differ for different values of the RHS variables. Hence, when computing the marginal effects and predicted probabilities, one needs to pick a point in the sample. We report marginal effects at the mean value of all RHS variables. While the chosen value affects the size of the marginal effect, it does not impact the direction or statistical significance.
32.
The results from the probit analysis are generally very similar to the simple sample probabilities shown earlier. For brevity and to avoid repetition, we will discuss the results in broad terms, touching on the most interesting elements. 33. Interestingly, after controlling for other characteristics, men are at higher risk of poverty than women, a result seemingly at odds from what is shown in Figure 7 . We know of course, that women have a higher overall risk of poverty precisely because their characteristics differ from those of men; they have lower likelihood of being employed, higher likelihood of being lone parents, lower education etc. But how can we explain the marginal coefficient that shows that in a probit regression, keeping all other characteristics unchanged, male risk of poverty is higher? This may arise from unobservable characteristics that affect the risk of poverty and are correlated with gender, such as lifestyle, prevalence of risky behaviour, and others.
34.
The regressions show that while those aged more than 65 are still at a high risk of income poverty, the difference with other groups is much less pronounced than in the analysis of previous sections. In fact, controlling for other variables, old age exhibits the same risk of poverty as the age group 20-24. Less extreme results for old age stem from the fact that old age is highly correlated with living in a lone person household and being out of the labour force, variables that all raise the probability of poverty significantly.
35.
The results for household type, education, labour force status, skill, ethnic background and states and remoteness give practically the same conclusions as discussed above. We however add an industry variable in the analysis of employed people (Table 1 , columns (3) and (4), and Figure 21 ). These show that poverty is comparatively high among employees in the hospitality sector, education, health and social activities, manufacturing, agriculture, forestry, fishing and mining, and construction. On the other hand, the industry with lowest risk of poverty is -as expected -the public sector.
36.
One nice feature of the visual representation in Figures 20 and 21 is that it shows which variables make the biggest difference to the risk of poverty. Again, the fact that we keep other variables constant is important to remember, as for some variables -such as gender or age -it makes an important difference. For example, in Figure 20 old age does not come out as strongly as it does above in Figure 8 , and the reason is, that people are not so poor simply because of their age, but because old age correlates with labour force status (more likely not working), lower education, and higher likelihood of living in a lone-person household. 
37.
The variables that seem to be most detrimental in terms of poverty are labour force status variables (unemployed, not in the labour force), ethnic background (other foreign born and indigenous), household type (lone person and lone parent), and living in outer regional Australia. For employed persons, the characteristics that increase the risk of poverty the most are the contract type (casual workers are at significantly higher risk), ethnic background and the household type. It is interesting that ethnic background, indigenous status and remoteness have such significant effects even after controlling for education, age, industry and occupation. This means that such high poverty stems from additional unobserved characteristics, as for example health, local economy and discrimination. 
Conclusion
38.
Australia is a successful economy with high living standards. Yet, not everyone shares equally in this success. There is quite a large share of adults that live in poverty, more so than on average across the OECD economies. In this paper we use OECD data and HILDA Survey data to analyse poverty rates in Australia over time and across various personal and household characteristics. Individuals are classified as poor if they live in households with incomes below 50% or 60% of the median equivalised household income in a given year.
39.
While Australia has above average poverty rates, poverty has decreased in the last 15 years. Certain groups are more at risk than others. People living alone and lone parents are at higher risk of poverty. Old people in Australia have more than 30% chance of living in poverty, which is one of the highest in the OECD. Poverty among older cohorts has been reduced in the last 15 years, but nevertheless remains very high. It is important to mention that using measures of poverty that correct for housing costs, poverty in old age would be somewhat reduced, as many older people own their houses. Furthermore, controlling for the type of household (living alone) and the labour force status (out of the labour force) reduces the impact of old age on poverty. Yet, even after controlling for these factors, old people in Australia still have a very high incidence of poverty among adult population.
40.
Being employed protects from poverty, as individuals out of the labour force and the unemployed are at much higher risk of poverty. Nevertheless, even some people who work are poor. Typically, casual workers and part-time workers face a higher risk of poverty. People with low education are also at risk. People who live alone or are lone parents face quite a high risk of poverty, even if they are employed.
41.
Indigenous Australians are almost twice as likely to be poor than the rest of Australians. With respect to country of birth, foreign born Australians who are from nonEnglish-speaking backgrounds are at significantly higher risk, too. While for immigrants the poverty gap has declined, for indigenous the gap has recently started rising. Results from a multivariate probit for the probability of poverty suggest that ethnic background and indigenous status remain strong explanatory factors of poverty even after controlling for education, age, industry, skill and remoteness. This means that high poverty of indigenous people reflects a range of socio-economic issues, including poor health and discrimination.
42.
Researchers measuring social inequalities are moving away from using solely income-based measures of poverty, towards multidimensional indicators to better capture social deprivation and exclusion (Azpitarte and Bowman, 2015; Martinez and Perales, 2015; Productivity Commission, 2018) . For instance, the Melbourne Institute of Applied Economic and Social Research and the Brotherhood of St Laurence have developed the Social Exclusion Monitor that measures social exclusion across seven life domains (material resources, employment, education and skills, health and disability, social connection, community and personal safety). Multidimensional measures of poverty are however beyond the scope of this paper. We leave this for future research.
